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2002-302623 
[Problem] 

The problems are to provide a novel dye which has an 
absorption feature excelling in color reproducing capability 
as a dyestuff for the three primary colors, and sufficient 
fastnesses to light, heat, humidity and the active gases present 
in the ambient environment, provide a colored composition which 
can yield a colored image and a color image- forming material 
both excelling in color hue and fastness, and provide an ink 
for Inkjet recording and an Inkjet recording method both of 
which can yield images having desirable color hues and marked 
fastnesses to light and the active gases present in the ambient 
environment, in particular, to ozone gas, by virtue of using 
a phthalocyanine-based dye derivative. 

[Means for Resolution] 

A phthalocyanine-based dyestuff of general formula I 
which has four or more substituted sulfamoyl groups wherein 
at least one of the substituents is an ionic hydrophilic group. 

Formula I 
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Compound 130 
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[0 04 71 Ri. R4. Rss Rs. R9. R12. Ri3. 

[0 0 4 81 Ri. R4. Rs> Rs. Rs. R12. R13. 
^t>*Ri6;^>^*-rTyU:=i^vS{r{l. g^S^W-t^T/L- 

^7)5i?^LV\ g^S(7)0iJ{::{l. T/i-=i=^>'S. t: Kn 

3 - n >-S;05^ * ^ o 
[0 04 91 Ri. R4. Rs. Rs. Rd. R12. Ri3. 
S:T>*Ri6?J5S1-Ty-yu^:3ri/S{w{i. g^SSr^l"^ 

1 2 60Ty-^^:?^^v/S;^>^^^^L.t^ m.^^<om\z\t. 

5o 

[0 0 5 01 Ri. R^. Re. Re. Rd. R12. R13. 

>Sit/Ri6:^^^-f-r ^ KSfwji, m.^^^'^'thT X vm 

5o j:(>HSt^</->T ^ KS7}^a sdiu-Oo husET ^ K^c L 
Tti. 2 - 1 2(7)r^ Ymi)m-^L\\ W 

XT ^ KiS^b'ct ?>' 3 , 5 - /U7^^>XT K^/j*^ 

50 
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[005 11 Ri% R4* Re* Rs* Rs* Ri2> R13* 
T y -yUT ^ / J:t>*M#^c^T y -yur ^ / 

^tx5o r y-/i-T^ ys<J: Lr^l. i^^i^^^fc;^^ 6 - 

1 2 (DT y -yUT ^ y S;^!^*?^ LV ^ W^&<Dm t LX 

r^)-j\^r^ym(omtLx\±. r=:-))ymi6^x:^2- 

[0 0 5 21 Ri, R4. Re. Rs. Ro. R12. R13. 

1 1 T(i. mmf^.i-m- 1 ~ i 2 to ^7 u-r vmrn-^ t 

3, 3-V^y^/I^'i7U>r KS*5j:tJ^3-y:i::=:yH>U-r 

[0 0 5 31 Rx. R4. Rs. Rs. R©. Ri2x R13. 

^t>*Ri6;6^«-r:^vuyr^^>'^r ^ g^S^ 

[0 0 5 41 Ri. R4. Re. Rs. R©. R12. R13. 

Rx^R^stm^r;\^^j\^^^m\z\t. fim^^*-r^T 

-So T/U:^yuf^:^£<^ tT(l. - 1 2(^ 

[0 0 5 51 Ri. R4. Re. Rs. Rs. R12. Ris. 

ikxfRretm'tr^)-/\^^itm\a±. m^m^^-thT 

Ty-yu^;d-a^^i?^Liv m.^&<^m\z\-t. Tjv^jv 

[0 0 5 61 Ri> R4. Re. Rs. Ro* Rj2h Ri3. 
>&t>*Ri6;5Sgi-T/^=^^v/;^>'UjK::^yur ^ y^titi, g 



[0 0 5 7l.Ri. R4. Rs. Rs. Ro. R12. R13. 



25 

1 2<D;^/un^yr^ h'mm^L-^\ mt^M(D&mt. 

[0 0 5 81 Ri. R<i. Rs. Re. Rs. R12. Ria. 

2S^t>*Ri6/^^^-r:^/i-/<^-r/uS{::{^. S^S^W-f^^t? 

10 0 5 91 Ri. R4. Rs. Rs. R9> R12. R13. 

^^/PSi5J:T>*v^- (2- 1 Kn^E^v-m^/U) 

[0 0 6 01 Rix R<i. Re. Rs. R9. R12. Ri3. 
>S:U^Ri6;^^S-rr/W3:ar>':^>'L'^"::^/uS{::(i. W^m^ 

[00 6 11 Ri. R4. Rs. Rs. Rav R12. Ri3. 
^iX^o --xPS:d-=^r'>»^ LTfi. 5 M ^ 6 

[0 0 6 21 Ri. R^. Rsv Rc 

.S:t5Ri6;55^-rT/S{c{i. g« 



Ro. R12. Ri3^ 



20 



30 



[0 0 6 31 Ri. R4, Rs. Rs, Rd. R12. Ri3. 

>S:t>*Ri6;^f5g-rTxyU;^-:^'>K(c{i. B^S^*i-5r 40 

[00 641 Ri, R4. Rs, Rs, R9. R12. R13. 
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[0 0 6 51 Ri, R4, Rs, Rs. Rd. R12. Ri3. 

[0 0 6 61 Ri. R^. Rs. Rs. Ro. R12. R13. 
vat/Rie/if^^'rr y-/u;d-:^v':*/U5j<:=^yuSiifl. 

i^tl^i^:^^=^/\^mt\^X\t. 7-1 2 (Dry 

[0 0 6 71 Rx. R4. R5> Rs. Rs. R12. Ri3> 



^ix^o Ty-/u:^^>-;{;;U7}<:ii/ur ^ LTfi. 
j^^Jf^^^J^^ 7 - 1 2 <7)T y — ;u:^:^r >';t;yU;K:=^yL.T ^ 

/mmT^L\.\ mm&(Dmiat. •^:t^-ttii7KttS;o^ 

[0 0 6 81 Ri. R4. Re. Rs. Ro. R12. R13. 

[0 0 6 91 Ri. R4, Re, Rs, R^. R12. R13. 
^t>'Ri6;55Si--^xDS^:tS(c(i. HlfeSSrWi-^-- 

tta*14:S;55^^tiSo -^-/p^^^d-S^T^fi^iJlcil. 2- 

e°y v^/i-^^S;i5^^ix6. 
[0 0 7 01 Ri. R4> Rs. Re. R9. R12. R13. 
RXIRisf)m'tyt^^yt<^J jumiat. 

^y/uSi^jzt/^sgmt^Tj^^^jtjy /uS;^js^^n>5o 

^y /ua(7:)0ij(c{l. :7:ny :^'>7}x;:^;j^ yyuS*5cl:t>*:7:i: 
[00 7 1 1 Ri, R4. Re. Rs. Rs. R12. Ri3. 

IJ. i±i n¥T -7- *^^f 1 _ 1 O .> . .1 .-tr Jt.e AT ^ I r > 

[0 0 7 21 R2. R3. Rr.. Rr. Rio. Ria^ 
c/ R 1 eJ^^^g-r 7 r -e 4 /i^mn . ^ "^-t ^ 7^ 
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[0 0 7 31 R2. R3. Re. Ry. Rxo. Rii. Ria^R 
t/R i5;65^1-E«l>^/u:7 r ^T. g^S^ 
JE{cgSIL-rtJ;i^S^LTti. ±ieglft^Ri. R2. 

R4, Rs^ Rsx Rt^ Rs^ R9> Rios Riis R 
12. Ri3. Rki. RiB.S:r>*Ri6T«?iJ^LfcS^^if 

[0 0 7 41 MH. tK^I^^. ^JStc^. ^M^ibl^. 

r^T^Li^t(7)fl, 7K^J[^^^<offi.l::. ^JR7£*<!rLr. 
Li. Na, K. Mg. Ti, Zr. V, Nb, Ta. Cr. Mo. W. M 
n. Fe. Co. Ni. Ru. Rh. Pd. Os. Ir. Pt. Cu. Ag. A 
u. Zn. Cd. Hg. Al. Ga. In. Si. Ge. Sn. Pb. Sb. Bi 

mir^mi^^^. mYmt\.x\%. vo. c^Bmtm%\^ 

<^{fbtl^o ^fc. im.\\Lmt\^X\l. Si(0H)2. Cr 

^^l^it^tLXn. AlCl. SiCls. VCl. VCI2. VOCl. Fe 
CI. GaCl. ZrCl^^^^ff ?>n^o ^J:^'Xh^fi^. Cu. 
Ni. Zn. A\m^tlft.L<. C u ;05^t>*Tt 

[0 0 7 51 ^T^c. -ss:^ ( I ) xm^n^y^av^r 

>5^o^>T^>'ii) ;6^2fi:flt Pc-M-L-M 
-Pc) ^fc(i3l:#:^£:ffMfrt<i:<. ^(Dttm^ 

m^&i-^Mn. ^^^^m-xhoxi>m^j:^h(ox 

[0 0 7 61 L-e^$n5 2fliC0a*£Sl^> 

Rxizixh^m^^t>^xmf&^ti^mmj^L * 

Hia (II) 
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[0 0 7 71 ( I ) -CS$i^6:7^^>'r::^V^ 

it^^tvxmz»t.L\.-it^mt. TK (-r) - 

(^) Ri. R4. Rs. Rs. Rs. R12. Ri3. Sl/R 

fc^l/^^y>J!^^. iyrymxh^. mi^iTi^mm'T-t.fz 

10 (n) Rs, R3. Re. Rr. Rio. Rii. Ri42S^t>'Ris 

>^ r -^e-r yu^x-fe 6 <!: ^ L < . . 
R2.RU^R3. Re^WiRy. RioSt;^Rii. Ri4St>'R 

(/^) Mli. Cu. Ni. Zn^fzi^Al Xh^Zt:^'- 

{=^) -jg^ (I) T*s$n5 73^n'>rri>^^b<&#j 

ioXXf4^T>^=-^M^Xh^<Dmji^L\^\ ^<D^X 



30 



[0 0 7 81 ( I ) xm^n^y^ai^r='>it 
'^(i^(D^xts ^m-^^ (II) r-*^ix5«ii^^:7^ 

[0 0 7 91 
[ibl 41 



NQ2S 
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[0 0 8 01 (II) {::*5V>T. Xi. X2. X3. S^S^^-f^-^-r pBISioJ;t>'MSmco-^xD 

mi^hb<\tmm^(DT^/m. ^fz\tm^tL< [oosti Xi. X2. Xa. x4;55jEi^e»^ssr#*r^ 

t U<li*fimcOr/U^/l-a. ^/cJli?mt>L< Cijteg R^^ R^^ R^^ Rg^ R^^ R,^^ 

tfeOTU-/uS;^iW^L<> -^C^^^Tt). 7K*®^j6^# Rii. R13. Ri4. Ri5>Rl/Ri6<?:'i^J^ f^l DT'^ 

10 0 8 1 ] Xi. X2. X3. RXfX^r-m-tr^U^/i^m [0 0 8 8] Y,. Yz. Y3. YJt. 

li^ /^/u, m^/K •f'^/l-. ^ryyntVK t -^^ Jl:ft:0ii*5 -hlfiX,. X^. X3. RXfX^<D 

[0 0 8 21 Xi. X2. X3. Rl^X^t'^m-tTV-y^m ir^mTmii^Ltii^^t2r/u^jumRXfXnr})-/i^m 
Jl-m^'-^t.^^, TV-/i^mtLX\t. mmi^^^m^-e [0 0 8 9l m. n. pit. ^nm^^ALi;:, 1^ 

-1 2(DrD-j\^m:^m^L\^\ m^m(Dmi.z{t. r^u tz\t2^mm^mL. mzixh^ztmT^L\^\ 

=^yUS. T/U^J^^v'S. /^P^Vi^.^. T/U^^i^r^/ [0 0 9 0] -^^5^ (II) T-^^n5:7^ o :^T::i>^ 

dd. :7:ii:^/u, p-hyyu. p - ^ h =^ 7 :ii ri/u, (DB^'^t^-^^^ir^it^^Xh^o 
o-^aoyyL=^/VisXX/m- ( 3 •^;^/u^7'd tVuT (>f) Xi. X2. X3> X^J^. 7K9ti;?> 

[0 0 8 3] Xi. X2. X3. ;Rt/X4;iSg-t->-:^pr/U 30 Si^(7)r y -yuSTfc «9 . #lC«T^H/^<^H7k*Si^. 

tLX\t. j^^i^^=-fc;0^ 5 - 1 2c?:>>'^ DT/U^^vL.S;^^ (n) Yi. Y2. Y3. Y^li. ■^ti'eM^iL\Z^ Wi^T 

^n^o LT^i-5S-C'Bmt/cT/L'^/uS^U^^fc(iTy- 

[0 0 8 4] X,. X2. X3. RV^X^:6m'tTJi^^=^J\^ Ji^^Xh^ . ft tW* L t ^^ttMzKttS^Ei^ 

miat. m^&i:^^^r ^u^=^/um:ifsxxfmmis^<or mt Lx^-r^mxmmLtzTJi^^/i^mxh^o 

i=-|Jc;^>2~l 2(7)T/U^^/i/S;^W^Ll^ m^&(om 40 (::i) M{:i. Cu. Ni. Zn. AI;^^iT^L<. 

{Cti. t^::i/US. TVyi^mmt)>tt.h.bo ('^) (II) r^^^tl5'7^Pv'Tr:>>fl:^i^- 

[0 0 8 51 X,. X2. X3. ^t>'X.,/^^^-rT^/L'^/U ^T-^". ^:t>^ilia7KtiS^^>^^< t t> 1 

mj®-=FiScj55 7 - 1 2(OT^/u=^>'t'SE;5S*T-^ Li^ S^S :^^\^:^m^'P^J:< t h i mU±^'t^t(D:^'^mhtiJ^L 

om^at. -<>i>^\^m. *:>cl;t>'2- (0 0 9 11 -^"5^ (I) ;fcJ;c>--A!x^^ (11) xm^i^ 

Jti^o by^cii^r=^>it-^mt. ^H-F'Siw/>;i< <!: I oJl^. 
[0 0 8 6] X,, Xa, X:., &(>'X.,//*3<-t->'V^pSI3£ BO ±co-f vtM7Ktt?£^'t LTL ^'5c^;>r\ ymMi^'i:! 



31 

Ms& (-N"RR'R"X") . rv^yu;^/L'7T^^/l-S 
(-SOzN-X^COR) . y^y^2^^r^/^:;t7/^/<^-<y^S 
(-C0N-X"S02-R) . ;^/u4^::^/u;^/uyr^^ 

/^S (-SOzN-X'SOs-R) ^;^>^^^n^o ^f^L 

-c:t» . ^mis^z^t.fzi±mmr:=^^y m. ^^^^ 
HK» (m) 
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*l^-?-^fcli^-r:t>. R. R\ R"(iSiftS?r^ 
■To 

[0 0 9 21 (ID x^m^n^it^m(D^f 

10 [0 0 9 31 (II) xm^n^y^^i^r=->it 
^^(D^xh. (III) ;^t5^fc(^-«s:^ 

(IV) xm^n^mm(oy^r2^yr:=^>:it^m*^^h 

[0 0 9 41 Ji^iTi::. :^mm(D-fi^^ (III) -C'^^ix 

[0 0 9 51 
Utl 51 




[0 0 9 61 -/S:^ (III) i-^Bi/^r. Wi-WzoJi, 
x^j' DTyu^/u^, T/u^^^^/u-S, r^/^=^/^^. ry 

y-zt-pd-^v/S. T^KS. ry-yuT^ys, "^u-r 40 

/u^^'>S. Ty->'P:t=^>';5;yu?l^*::^/uS. ry— y^;^- 



mit. -JS^ (I) <7:>Ri. R^. Rg. Rs. R9. 

R12. Ri3. ^t>'Ris<7^i^pJ"e*tf e?ti.Tv^5 t<7:)<tfRl 

^ :^ /L- X 7 - 'a ^ ^ o 

[0 0 9 7J -^cD^X'h. 7Kmm^. ^^pr>l!l^^. r 
/u^/i-S, ry-zus. -^v^p^^. s/T/s. t Kp 

T'>/uT^:/i£. ry— yur^/S, ^^wu.-t^vr^ 



33 

<. i|t(r7)c^/^^^, /Nny>j[^:f.^ r/U:^/bT^ yg. 
[0 0 9 81 Wi-'W2o/^5g(-g^S^;^-t-5 - t 

Hg^.^<i:^(?:)E^£«?i]f±. -^5* (ll) ^<ox^. Xa. X 

3> >Rufx.^cQ«?ij<hi^n:r**)!9. tt^t.L\.m^mmtmc 

10 0 9 91 mt. Wi-Ws. We-Wio. Wii~ 

lOlOOlM. Urn. nRrJplt. ^tl'e^—^^ 
(II) {r*3*t5M. K m. nRXJ^p tJ^S&X'h^. » 

[0 1 0 1 1 (III) xm^h.^y^ni^r=^y 

to 1 0 2 J Wi-W2o(i. ^ix-en?4ALl::. tK^J© 

(-NHCOR) . y^/U>^:>T^ KS (-NHSO2- 
R) . i}/w<^y(/u^ (-CONHR) . :^/uyT^^ 

y^ (-NHCOR) . :^/un^yT^ (-NHSO 
2-R) . ;i7/U^<^^;i'S (-CONHR) . ^^/U^t 

±IE;(;5/=irt<OR{igmS^Si-o K m. n. p{i. 

4^ \ -^m-i-n + pS 8 ^mtzL. ^^^'fl^^iLlZ^ 1 

e^mtzL. ^<D^xmhtt^^L\^^(Dit. 

(l=m=n = p-l) Xh^ZtXh^o Mil. C 
u. Ni. Zn. A\mmT^L<. f^^^Xt^{ZC 
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[0 10 3] -S^^ (III) ■c^^;h.^7>5?P'>r^:/ 

:^j\^:f\~^£Xh^(D^^fiT^ Lv\ ^£7)4^^' t :^>'^7f^S$^/> 
[0 10 41 -ilx^ (III) r-^^ixS^^ni^r::^^ 

10 [0 10 51 Wi-'Wso^O^ gmS^L-C>r:t:/tta* 

(-SO3-X") . :^/\^yf.^i^/i^& (-CO2-X") . *5 
J:U^4aT>^:=^^jU£ (-N"RR'R"X-) . Ti^/u 
;j^yU7r^^>'^S (- S OzN'X^COR) . ;^/^7^;::l 

(-CON'X'S O2-R) . 
::i/u;j;;U7r^-f ^i-S (-SOsN-X'SOa-R) 

=^:^->' (Ms / ^ yy^/t^n-^^^-^ >^ 

[01 0 61 ^J:^. (III) xm^^^^it^^(D 

[0 10 71 ^xT\z. ( I V) r-^^n 

[0 10 81 
[^bl 6] 
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HRa (W) 
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30 



[0 10 91 -iS^ (V I ) lC^ol^r. Li. Ls. 

to 1 1 01 ^(D^x^t. ^fi^B^ft^l^rv^Tt>St^^s 

tt«^^OjK^jSc2-i oc^TyL-^^f u>;05itf^L< . 

[0 1 1 ll Li. L2. L3. L.t;ii5Ml-S^S^Wi-^) 
w<h755Brtg*<^^iommSi^](l. -SS:^ (II) ^<o 
Xi. X2. X3. ^o^X4<7)0ij<tiiii:-e*>'9. 4T^H/^B 

[0 1 1 21 Yi. Y2. Y3. Y^Jl-^ixmaALt;:. - 

[0 1 131 ^(D^^xh. ffitJSiS 

. [0 1141 Zi. Z2. Z3. Z^{l-^n^n»3i:{::, tK 
^J®-?. ^^T^^ym^ih. T/t^^/i^m. 'yi7ur)\^^)\^ 

— — rm -< _l_-fc*- _^ ^ ^ ^ H .1 -t*- r , .» . 

f*:0^iJ(:i, (ill) (OW,-Wco<7:)fAn^J"C#ff ibti 

[0 1151 ^(D^PXh. ^Ki^'/lii-r, ''>D>'/>'|ifr-7-, T 




40 



50 



L<. #iC7jc^i^.^. T/u^yuS. ry-^ug. 4:^> 

[0 1161 Zx. Z2. Z3. Z^;^^^!:!^^^^*^^^ 
r <t;)S^tg?:^^#cogm^^]Ji. (II) 

Xi. X2. X3. Rxfx^<Dmtmcxh^ . 

[0 1171 fflb. Zi. Z2. Z3> Z4C0^>/^< 1 1 1 
[0 1 1 81 Xx. X2. X3. X^. M, Km. n;S:r>* 

pn. ^n^^n-^^ (II) i:i*5tt^Xi. X2, X3. 

X4. M. Urn. nRXfp '^mmXhr>s 

Xi. X2. Xs, X<t. M. Km, nRXfpO:>mhmC 

xh^o 

[0 1191 ( I V) x^^)^hhy^x2i^r=^i^ 
\t^mt hxm\zui't, \.\.^m^'^t>^mxT<om^xh 

[0 1 2 01 Xi, X2, X3. x^ii, ^n-en^Sjztc, 

\^.=r. m^i>L<\^nM^<r)rfV^^\^mxh^. ^(O^ 

ii!i-««cojK'^-i5c2~ 1 oc7>Tyu^u^, mnm^^ixx 
\-xh^\''y:^=^^>ikmmu^^Kx\^'Xhh^^-f- 
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LV^ Y.. Y2. Y3. Y^Jl^nm^iAlC, -CH2 

(-NHCO-R) . ry-yur^/S. 10 
KS (-NHSO2-R) . ;(7/u^N^-r/i-S (-C 
ONH-R) . ^^yu'yr^-f /L'S (-SO2NH- 
R) , :;^;u^=^/u^ (-SO2-R) , T/u=i^v^:*yU 
^^/i-S. Ti^/i^m (-CO-R) ^fcfi^;d-vtt«7K 

T/i'^ji^r^ /m. iif\^^<=^>{ c-coNH- 

R) > T^^vvr'^^f^'^ (-SO2NH-R) . 7.t\^7t^ 
(-SO2-R) . ^;^>ttM7KttSr'^*9. ^ 

5o JbfS;^/:yr='rtc7)R(i§^S^S-f-o 
101211 Km. n. pfi. 4^l4-m4-n + p^ 

tV^cDIl. :i;h.b;^U (l=m=n = p=l) 

10 12 21 M[±. C u . N i . Z n . A 1 mtm% L 
<. /^;6^r't^#(::Cu. Ni. Zntmti\.<. #{-C 
u;!i5fit>*?^LV^ 30 

[0 12 31 -<IS!^ ( f V) T-«$*x5 7>5'D'>r:^>' 

[0 12 41 -i^x^ ( I V) -Tr^^iX^:7^ o vT:=^V 
[0 1 2 51 Zx. Z2. Z3. Z435\ gmS^ LT-f 40 
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/^7J^S (-SO3-X") . tifVif^^^y}V& (-co 
2-X") . %6^xy^A^ri/=^z^^ Km (-N^RR'R'^X 
") . r'y)V7.)vyr'^^)\^m (-SOzN-X'CO 
R) , ;^yU/lNziyU;^/U/<^xC/u^ (-C0N"X"S02 
-R) . 7sfVi^z:.}V7.)vyr'^^)^^m (-SO2N-X" 

SO2-R) mt^'^^K^o *?^L<jt, y^fvit^m. ^ 

ix^o ±tB;i7 5^='I^<7>Xfi. TKmSi^^fcti^^-r 
R. R\ R'^JlgmS^S-To 
[01261 ^ct*5. ( I V) X^^^^h\\L-^m(0 

[0 12 71 Jt^Tt::*^P^cO±fE-^^ (V) ^t/^/c 

(VI) -r^^^n-sy^n v-r=.>^^^(*:(:: 
[01281 (V) my^'^fz.\± (VI) 

m(Dy^ai^r=^:y^.mmm v^^'^mLxm^^ 
h.x\.^ti\.^m'^(Dmm(Dmm^j:it^^xhv . ^(d^'^ 

y hma^m^tmcRxi^ii^m'&ym^i^^fmt hxm 

[0 12 91 
[fl^l 71 
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Htta (V) 
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40 



w/W, /I 



[0 13 01 (V) (r*5V^T. I . * [0 1 3 21 ?^^ib\ (V) T^S^tl^^ft:^* 

m> n. pRiJMlt. (III) ^(DWi-Wso^ ^ LV ^Rj^S(7)*a;^'g'^^^-oV ^Tli. a^OfimS^T) 



[0 13 11 (V) T-«$tt^7^ni/Tri>>fl: 

(III) 't^CQ^piizi?^ tv^gms^offl^-a^^it^i^ 
HKa (VI) 



[0 13 31 

[It: 181 




[0134] -fi^ (V I ) {::*51>T. Xx-X^. L, 40 

li. (IV) 4'<^). X1-X4. Lx-L4. Yi- 

Y^. Zi-Z^. Km, n. p RV^M t ^ ^ m^X^ h 

I 0 i 5 5 I — nXT^ ( V i ) e /i I -5 ^ c?" i-i T — > 

mmxh^o 

[0 13 6] /jrib\ (V I ) T'«$n^fb&4^<7:> 



[0 13 7] -mZ^ -(>^'J:r,y Mfi^^ffi^ 

5, (I) ~ (IV) t?^$H5 7^?D->r=>'!5l 

= 1-16) <7?^j^jil (R.-R.e) ^t4f*:^^tf«- 
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[0 13 81 :^mmm'f'-r:^'^^-t^y^^i^T=^>i\:^ 

i-^t. jlg^SRn (n = l-16) (Dm^f^.'^-m^^^ 

[0 13 9] *^p^ic4oi^r. ( D - (IV) X- 

mmm) mmi^^^^T(DE,mmi:^'AmLx'^mir^o 

(1) 2^t>V^fcli3^5L. 6&t>V^ 
/ciira. 1 OJlt/Z-ifcltl Hi. 14SU^/*yhll 

1 5m^^'^(Dmmm^^^^y^^i^r=->mt^^ 

(2) a-figmM: (l^t5/^7t {14^51. 5J^t// 
^/cliSfi. 9^t>V*fc:{il 2{h:. 1 3St//^fcl± 

(3) a, ^-^fiig^Em^: (1-1 6&JCSilJtt^.^ 

<. m^<om^m^^'r^y^t2>yr=^>mit^m 20 

y^ui/T=->it^m(omm^w^mmir^^^. ±iE/3 
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10 14 0] *^0Jiwffll^bn'5 7:^n'>r:=iV^?ftt: 

^y-^t2i^r=->-it^tmp!^-} (P. 1-62), 

C. C. Leznoff-A. B. P. Lever^ 
VCH^ff' Phthalocyanines-P 
roperties and Application 

s* (P. 1-54) mizmm. ^iffltu<(±rti^i:i 

mi&(o:^^^B^^t>^x^^-r^ t ^*>x^ 
[0 14 1] (VII) xm^ti^y^ 

ti^yT=^yit^mts mz.^t-^^ (VI I I) -e*$ 

K^y^o:=L\^^J;i.it^!^RXl/t.fz.l'±-'^^ (IX) 
[0 14 2] ^tz. ^^^(0-^^ (VII) -e^^tL 

^y^ai^r=->^it^mt. (XI) T'«$ti5 

4-y^/u;i^7i5^yPgf--^Ny '^i.Jfi^-JJS:^ (X) xm 
=^>m (II) -y^h^y^Ji^Tt^^^^-A-ThD^M.^^ 

[fl^l 9] 
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[0 14 31 (V I I I) ^t>* (I X) Rllg 

(X) : M-(Y)d 
(X) MfiatlfE-®^* ( I ) - ( I V) <DMt 

-jK^ (X) x^^n^^mmmi^t Lx\t. a i . s 

i. Ti. V.Mn, Fe. Co. Ni. Cu. Zn. 
Ge. Ru. Rh. Pd. In, Sn. Ft. P b CO/^ 40 

lgfL'T>;^fy^ Tir^yUTir h^'-^ 



[0 1 4 41 ^Jg^ii(*:i:-iK* (V I I I ) -t?.T:$ti 

1 : 6mT^L\.\ iifz. ^mmmwt-^^ (ix) 

[0 14 5] S/^f^ii^. ^^<D#ffiTl::^ft>ti^o ^ 
iS^LTJi. ^,^,8 0'Ci^±. i?*L<fil 3 0°Ci^± 

/U. n ^^f-y— /L-. v/^ /I/, 2-/^ 

/— /l^. 1-;^-^^/— yu, 2-:r.^>'U^^f-y--/^. 

n-f^'^U'^, ir^hP^v-^v, =^yy 

1 - 1 0 0 Mia<g . L < 5 - 2 0 Wfimr-fc 

[0 ] 4 61 SJS{^*5^^-C, nmtLXU S-vTi^-' 



iH(24)! 002-302623 



3 0 2 6 2 3 A) 



45 



\fi^^u [5. 4. 0] - 7 -^l^y-'^> (DBU) ^ 

fi(i:7^Dr^ MJ/Ht-g-^^i ^-/uciit tr. 0. i~i 

{^8 0-3 0 0°C. ff^L<{±l 0 0-2 5 0°C<7)S^t^ 

?^(7?©H^;cT^T/c^9^75;^|5^f^L<. 13 0-2 3 or 
(DK^t\^m(om&\zxrfti^<D-f)^mzm^\^\\ sot: 

[0 14 71 ^h.^co^lJ^(::J:oT#bti'5^i^^fi. 

>//Uy<-;><— C^g^^n-r hi/^7>r (SEPHADE 
X™LH-2 0 : Ph a rma c i a$S) ^icrmMI" 20 

[0 14 81 fe^i^jiSiSii^Tfg. 

J«*£b^b. ti'7J^^n^h^yy^--^\zxmmrt^\^ 

VF^wmz. h^\.^tu^^t>^xrT-^s:ofz'ik. ti«-r 

[0 14 91 L-C^#b^^^-te^ (VII) X^^ 

fegtC:fclt^m(^t:'^5TiS-AS:^ (a) -1- 
(a) -4TS$n^<l:'&it^cDZl^t><t7ioTl^'5o 
[0 15 01 

[ft:2 0l 
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[0 15 41 (a) -1- (a) -4 

it. 6RXf/^fz\t7{tL. 1 ORXI/^tcltl liiL. 1 

m±<Dmmxh^. ;*^^p^<^fb^ife m^(ommm^i^ 

(aimmm) tit. ±<mm±(Dm'm'^m^j:^ . t** 
'^mLxm^^nx\.^^j:\.^f^'^cDmm(Dmm^j:it'^^x 
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20 



30 



m-r^ t:^>X^ ^j:\^'h(OXh^o 

[0 1 5 51 *P^,^»tC4ol^T. ::r/V;tf;^jiftt<h#L 
TV^^(7){1. :^y>:^'::^i,zM'r^Mm^iXm^'^XWL 

^-^^ (I) x^^^^^y^ ^'yT:=^>\t^m\t. u 

'thMmtm^^:Lti}m^xh^^ \^fzt-<^x. m^jK 

^mm\^x\-^m^\^\t. ^^m\m^y^^'yr=:~i^ 

it^m^mm^mmt\.xm\^^^z.t\z^ox. mt 

}L^^^:Ltt^x^^. 

[0 15 61 ( I ) -r:^S$n5:7<?Dv^Tr^>^ 

\t'^m(oMc^m mm\:^m i o i 1 4 s) ^Tte^ 

[0 15 71 
[^11 




to 1 5 81 



1^2] 



51 



*(27)J 002-302623 (P2002-302623A) 

52 




57 



iH(30)i 002-302623 (P2002-302623A) 

58 




59 



*(31); 00 2 



-3 0 2 6 2 3 (P 2 0 0 2-3 0 2 6 2 3 A) 
60 



t 



1 1 



V 




X .X 



X 



-X 



I*, 



T 



X .X 



3 

o 



i 



9 

I 

X 

St 



X .X 



to 1 6 31 [^figW J^Tl;:. ^^efiJi::J:»9*MP>^<^ 

[0 16 41 ^^m(DRm^f£y^ai^T=^ymt^^ 
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ft Ml 3a 



10 16 71 -^^^ij 1 : it^mA<D^fj& 30 

4 -7^/^7i^:7^;^g?--^ h y ^AJ^4 3. 2 & . &itT 
l^^-ryj^A. 7 g. ^^5 8 g. yx>KT>--=e 
::ir^iNO. 6 8 g . igft:^ (II) 6. 9 3 g SrADxi, PI 

5 Ot:(7:)^)D?atfc:7<^y->'^2 0 OmL^iiAt' 

h y ^7 AX:'^fD t/c 1 0 0 0 m L (7) 1 MJS^7K^^?S^AD 

^L-fc^f^^5^ :y^:ii-C'5j§L. 1 0 0 m L 1 Mi^^ 
6aiu^tJ£7K^?Sr^iS:?^L7to #btL7tlil^^7 0 OmL 

(DO. 1 M7K^fl:-t- h y '::/A7K^?S(ri^ii^$-^rco r#'ifS 

fs.i)'^ e>ttfL-f h y 2 7 0 m L ^t^^^v usrr l 
fc, ::c?:)JfeWff$S-MJ^|JL 4Vj»e)8 ot:^r';^juraL, nu. 
\mm.wvtz, m^t,x'&m\.fz.'\k. tffaitfcjs so 




H^B^^iit. 1 5 0mLcD2 0%:feJfe7KT'ai?*L7to §1 
#1*^. 8 0%:x.i?/-;U2 0 OmLWfPjn/c^gfp^ 

omL{r^#e>i^yc^sr0^*Dx.. mp^MSJir+^t. 

0 OmLT'ftr^f^glJ^LT. ib^^^A 2 9. 2 5 g^ 
Wfe*SB0^ tT^#/Co ;imax : 6 2 9, 9 nm; £ max 
= 6. 11X10^ {imWL^) o ^#bi^fc^t:^^^A^ 

5>^^L/c (gffl^j^W^ : ES I -MS. 7t;^5^^tf. ^^?n 

^X'^m\.tz.y^^'yr:=-iy'm (II) . fiP^. ffii^&E 

3fi) . (6^fc(i7fi) . (1 0^7t^ll lf5A) . 

[0 16 8] 'g';iJc^iJ2 : m'&ir^BcO-^/jjc 

5 OmL^^jn;t. 3 0''CUTXmr^t^£^'^h±mX-^ft^ 
Ltzit^^A 19. 0 g 'Sr^^o < 1? ^SilSs^JII L/c, M 
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0 0 0mLO7K<fr 5 0 0 g (7)7k<!: (^Jl-g^^^t-^^ {-^AD 

L. 1 5 0 OmL(7)?^7k-Cift}^Lyho ISp^^ 

1 5 OmLCO^^Tir h:=^ mEETnmm 

;*:p^;as*-e^^t/c:7^n vT:^>a^ (I 
I) . Wh. fig|{ig;5M-Mcox hy;^/^^-/^:^^ 

ft2 5 4 nm;0. 1 roi^^/ h V ^r^^/l-T ^ > b u f 20 
f e ; THF/H20=7/3) LtztZ^.^^ 
ffi^%=9 0. 9 5% [Cu-P c (-SOzNH-R)^ 

[0 16 91 ^fiS;0»]3 -.{b-g-l^ctD^^ 

m — T:^ / ^y'^y:^/i'yi^=^/i'yji'^y^ K5. 4 g ^ 
5 0mLcODMAcl;i^j|?L. f^?^ 5 itT'ftfl^ LTV ^^5 
tZ^^. ±|2T^^Lfc^b'&t)B 3. Og^^^{:iAD 

^RiS^-fr^ho 3 o^JK^iar-jH^^. 5 5*ic^T*Ma 

iw]?^gTmr^}iif Lfco 2 or^r-^^aiLfcf^. 
i^*6?S^3 0 OmL<7)7Ki;:foitx, m^m^^t^xso 30 

i^y :^7y/L-;t;yA^ (CH2CI2 
/THF) Srffll^riiJ^^^il^ [i^Jxt^. Cu-Pc- (S 
O3X) m (SOzNHAr) uK*fl^:m+n = 4, m 

^0] ^f^.^Lfzm. mm^^/i'/i^bnf&^BLx. it^ 

^C^3. 5 g^#/Co 

[01701 ^f&m4 : Mrf^mt'^mm l O l <D^fi^ 
^BX'^^L^it^^C 3. 5g^2 0mLOTHF 

i::^ft?L. muxmWLX\.'^tZ^^^ ia?pj^g?7K^ 40 
-M-!; ^'i^zK^f^S^SrADx. ^ b 3 0 53^}tl$ U R&f^ 

m) 'ilk. y-f^xw^^BV.. Mc^^mt-^mmi o i 

^2. 8 g <#7Co Xmax=6;i8. Snm; £ max— 4 . 
3 0X10^ (7K^?^4>) o 
[01711 -^/jgf^fjS : fL'&4^D(7:)-g-;5g 
m-'=-\^x2r:^^) y4, 3 g &5 OmL(7)DMA c !::f^ 

3. Og^^ft^i::*ii;tS£"^$i±:to 3 0:»Ri3ig?aT-Mr^^ 50 
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5 sr^T^JD^at. l^^aSTlPtPBTOS^LfCo 2 0 
X'^Xll^nx.fzik. SfC^fS^3 0 0mL(O7K(wfettT. 
?l^i£^^?aT*3 0 5JF^}t«?Lr. tfftBLfcfflSSB^BS:^ 
:y^:nT6i§L. 1 0 0 m L L.> ^i^t 

:7^- (CH2CU/THF) S-fflv^TSJ^^fe 

Cu-Pc- (SO3X) m (SO^NHAr) 
<$:m+n = 4, m=9^=0] } ^^^Lfcfg. f^^a^^yu 
;6-?>S*£B^pLTjt:-&tiD3. 8g^#/Co 
[01721 ^^CSJ 6 : \\L'^mR<0%^ 

-/H 5 OmL^J!)P;t. 3 OX:WTT}t}^ bilTC 
g^l 1. 2 g&t^o< •9^&#J^*PLyco Ml::. mtr> 
^=-^J^0. 2 g$r*l 5mL[w®»L:/Si7K«§?K^SST 

fco ±iST'^^Lyc^b'&feD3. 0 g &Tir 

hVl 0 0mLlC^i»tfcfK4:Plia«r-j®TL. 

yy^- (CH2CI2/THF) ^^ffll^TgiJ^^feSrl^ 
^Lfzik. m^:^^fi^ii-hW^^\.X. it^^E 2. 
3 g ^»fCo 

[01731 -g-^^ij 7 : M.Wm\\L^m\ 1 1 0(D^^ 

±iST^^Lycfb^^E 1 . 3 g^5 0mL(7:)DMAc 
(N, N-v^;^5^yUTir hr^: K) {C5g«?L, }HU^m 
XW^\^X\*^^tZh^. m~i^ n ^;^y^7^^:=l/^^vy 
^/u^J^ny Kl. 2 giSr^>!ric*D;tRlJ;;^-ti:fco 3 055- 

$e>i::3 O^^it^LfCo S^t^^l^T^. ^fD:tJ^7k^ 

(7 0%::^^/-/l-T^i^?5felt2[E]) f^. 
Wif^^B L. :i.«s^jb^t/^'J 110^1. 9 g#/Co ;ima 
x=6 3 4. 2 nm;fniax=3. 3 3 X 1 0^ (zK^fS 
^) o 

[01741 -g^^^J 8 : ^^flce^^b-g-^fi?*] 1 0 1 (D^l^ 

Tmt^m (F) ^{i3^/^.$4<!:L-C, %m\z%m\.fzs. 

iC*#T\ iS-figlftM: Cu-Pc- {SOsNH- 

m \ (1 otfcfii u^) . (1 A^fz\t \ \z 

> 1 ^^^ + ;^^/^^S^'&f^4(@^-r^. ^PJ^frS^^tr^ 

. « /u- wn A£t mi ^^ia:.i*i-/.4--TC. 4-. n ZS^i-^-rtil ,t -rix^JkcHl 

-mtmmy^^iyr=^ym (in r-fc^cirfi^tt-^ 

(0 1 7 51 
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[01761 9 : M^i^^it^mm 1 3 6 c^-^^ 

N- /T'd fcVu) v?:r.^/->'UT^ 6. 10 

2 gSrl 0 0mL(7:>DMAc{r^fi?L. \^U5AXMW 

±tf)tf^. PiraST'mpBM«^Lyco RJtm^ i o o o 

(SE PHADEX™LH-2 0 : Pha r 
ma c i a« (H2O) ^ffll^rS«J4^» m7L\t. C 
u-Pc- (SO3X) m (SOzNHR) n^?^f$:m + 
n = 4, m^O] ) ^^^Lfcf*. H20/7<^y-;^ 
/ffi®?75>bS«£rB L-CB:t|c6^^b^WJ 13 6^14. 2 
g?#ybo A.max=6 18. 6. 2nm;fmax=5. 3 4 

[01 771 "^^m 1 0 : BcVfmt^mm 1 3 7 (d-s-^ 30 

Itm^. 1 0 OmL(7)rir V')Mzm^ 

X\ $e>i;i3 O^^itl^LfCo «TttiLfc^f0^^i/^:xT' 
7K1 0 0mLTj5fe?^b. ^e>lC5 OmL(^)T-fe 

SmLcODMAcCl^^L. 5gr-}ti^Lri^'5 40 

t^^^. 1. OmLcT^t^y v'^^^'^d^STLTto 51 
mU.&XmW\.X\^^^t^h-^. *3. OmL 
^^4^^{iAD;tS^c:;$-tt/i, 6 0 57^itmt, JS/J'^JS^l 0 
Oxx\Lo:>r'tV=^V')Mzm^X\ ^btC3 0^}tW^L 
Tto tffmLfc*£r0^5^ ^/^:iiT'>5®L. 1 0 0ml.<OT 
ir hz^ hy/UT-j5fe?^L^faT-^^LT. ffi$£R%l. 6g 

^'y :7 ^ (S E P HADE X^'^L H- 2 0 : P h a r in 

a c i aM (H20) ^m\*'xw\'^f&m^m^Lfz.'ik. 

V\2 0/ ;^ ^ / -fi^/miio ^ M.i)-hm^M.LXM.V^m 50 
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\t^mm 1 3 7 1 . 2 8 g #fCo ;Lmax= 6 2 4.9 
nm;£max=6. 5 3 X 1 (7KSf5!4i) , 

[0 17 8] ^^^ji 1 : ^wmt^mmi 3 s(o^f& 

\, ^ &(D\t^m \ 2 0mLc7)DMA c iC^ft? 

L/ifg. hm^m^xmw\.x\^^t^^-^. 2. og 

\ 0 OgT^l 6 O^F^Jffl^bfcf^. Ritm 

(SEPHADEX™LH-2 0 : Ph a r 

ma c i aS (H^O) ^r@lJ^fiJc4^^|^* L7t 

ft. Tir h::ihyyU7!i-ib^^B^0LT:i.»:6^^L^^^Jl 3 
8 1 . 5 g %fZo Xmax= 6 17. 2 n m ; f max= 
5. 5 0X10^ {imm^) o 

[01791 [itmt^m(D^f&m] 
jtm^f&m 1 

(a) itmt^^KD^^ 

0mL^;^Dx.. }H$L/^;^5«b?l^ic^ 2 0t:^@;t/^l^ 
fz) 

»i\*^xz(Dm^^^ 1 0 o°c^-c\ 1 mm^^nxM^n^ 
ov^xmuL. mumx2mmmwLfz^ i ot:^T^ 

/ftaU/;:. l[k\^'X\ RftM^ 1 5 0 0mL(7:)7Kt 5 0 0 
g (D7K t (Dr§,^mzi^^ < V mn LXt-^'^^B(D g 

^ztizjr,^xo--5X:\z^^tzo H(r^?^-emFBim 

^tfcfgi::. ^y^zr^x^i^L. 2 5 0 0 m L(7)/«^7Kr- 
acr^LTto 51^^^. SSa^B^rl 0 0mL<?5/^Tir h::^h 

e^^^LT. rmx^^^^b\tmt^^i ^n^'f^B%t 
*pj*0S't'r'^^tyh7^p>'r^^^ (ii) (ommiL 

Xtfz. 'i^bMzm^BO. 0 1 g|i<^2-:r.^/u^dr'>yu 

PLCfwT^Sf^^ (1^mife-g2 5 4 nm ; 0. 1 

^/ h y 3if-yl.T^ >b u f f e ; THF/H2O 
= 7/3) LfztZ^. ft3>fj-ffiSi%=8 0. 5 2% [C 
u-Pc (-SO2NH-R) nm^W'COmn'] Xh^ 
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[01811 (b) itmt^^2<0^^ 
m^mW-l 0-1 305 1 7-^. WO 0 0/0 8 1 0 1 

WO 0 0/0 8 1 0 3^^^ClS«^C7):frft^ffiV^ 

i^^'7^ifi^*-t>'rM::^^^^. ®mm^ (2gm<*. 3g 

rfs:=i/w>7a^-r K<i: LX(7)^g [±aiLyc. Cu-Pc 
(-SO2NH-R) nf^^»<om^tLX^'&] (om 

mmm^x^mLtzy^ttiyr=->m (n) -fi«^fiAB 

[0 18 2] (c)* \tmit^m3<D^fS. 

OmLiflx. 1 8 0t:^T-i^Fe^;^-ttT#rat. 

S?6. 0 g. Je>(b:Ti^^::^^7A4. 7g.K^58g. 

^y^T'v^T^'^^^'^i^o. 6 8 g. JS^bSi (II) 
4 ot:^-ei^3L:fc(D'b. 5ox:<Di}mLtz/^ y-/^ 

2 0 0mL^aAt-C. ^^tfc@?f^ft4:l&«!=t-r?i;65 
bttytaflc^Jfi^b-^ H !^ l^ix-eiaftLfcl 0 0 0mL(?5 
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OmLCDlMjSg?SfD:ftJS7K^?S-e^Sir^LfCo t#«btifc 
@i*^7 0 OmL(7)0. 1 M7KS?^b:^ h ^ 'J'^TK^iSt- 
^»$itfCo ^?iJ^jH$L;i;5>e)8 0t:^T*iDMU. 1^ 

tytS. «TffiLAc*£f0«:^i§t. 1 5 OmL(??2 0%:!: 
^TK-tr-ftj^tyCo 8 0%^^y-/U2 0 0m 

LWf bix^c^^9^^a:t, l^FB^)15itTJt«^t. m^t. 

^y-yi-;K^f^2 0 OmL{ct#ibnfcS^SrADx> 1^ 

30 igt. :3^>5'y-/i'3 OOmL-e^fcif^KiitX. TISX* 
,T^$tl5M:e2ft'&*^3^Wfe*£S^ tT2 6. 3 gt# 

fc„ ;Lmax= 6 2 9. 1 n m ; f max-- 6 , 0 0X10^ 

m^xmmvtcy^^'yr=-ym (in -fi8^{4«?55. 
3m . (6^fcii7a) . (1 o^ysiiii m) . 

(1 4*fcfll 5fe) (C. >^/W*;Sg^»Jt. 4fli : 3 
m : 2ilg=l : 3 : I (D^^^ (E S I -MS) ) Xh 
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[0 18 4] id) itmit^m4(D^fS, 

^mw-l 0-2 0 4 0 5 3^^^8^i;:fBttco:;^ffi^fflc^ 
X^^Lfz. TBit^m (G) ^:m?iWMtLX. 

immmy^tii^r=^ym (id ^#fls:^i&^L)to t# 

^aiyT=^ym (II) a -{jaK*^ 

8fi) . (9^fciii2fS:) . ii stfziti em 
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[01891 ( f ) JttSffb-g-!^ 6 <7)-g-^ 
±iEJtg5{b-e-tl2&tiSW>»i: L-T. -a-fifeesJ 3 ~ 4 <!: Is) 

14 IS 



[0 1 9 OJ 
I^b3 2l 





[0191] ( g ) itmt-^m 7 (D^fi^ ^^m\t^mm i o i mmw- 1 (7)ttmit-itm) *#/c, 

±mitmt-t'^3iih^mntvx. -g-fi£c^ii2~4 tiei [0192] 

14 ss 




7 9 



(0 19 31 (h) Jt^fk^ifeSc^-^^ 



m=4. 3. ZiOm-t^ 
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